The more the line is out of focus, the broader will it appear, and the central shadow will become correspondingly wider.
Professor Lindner, of Vienna, has used these facts as a subjective control, after correcting errors of refraction in the usual way. A circular disc of red cardboard 49 cm. in diameter is used for this test. One side consists of a wheel-spoke dial of white stripes of paper 4 mm. in thickness and 38 cm. in length, arranged clockwise ( fig. 2 ). This side was used when finding the patient's axis of astigmatism. On the opposite side of the chart two white lines of similar width bisect one another at right angles ( fig. 3 ). The margin of the disc is perforated with metal eyelets, so that the white cross can be hung with the limbs at any axis, indicating the patient's best, and worst, meridians. The chart is used at a distance of 4 to 6 metres.
Instead of a single wire, Professor Lindner u3ed a small cross-wire 0 * 75 mm. in thickness, and mounted in a black, metal disc to fit any ordinary trial frame ( fig. 4 ).
The error of refraction having been corrected, the wlhite cross, with the arms vertical and horizontal, is hung before the patient, at a distance of 4 metres.
A + 1 00 splh. is now added to the correction; by this means accommodation is restrained, and very small amounts of astigmatism can be detected only when the object looked at is slightly out of focus.
The cross-wire l)laced blehind the lenses, with the arms vertical and horizontal, will cause a shadow or interval to appear in the centre of the limbs of the white cross. Adjusting movements of the head will easily cause the shadows to apl)ear.
The shadows will be of equal breadth and the ends of the limbs of thie white lines square-cut, if the patient's error of refraction is accurately corrected ( fig. 5 ).
If any vertical or lhorizontal astigmatism is present, the shadows are of unequal breadth, while the ends of white lines are square-cut. The b)roadest shadow represents the astigmatic meridian ( fig. 6 ). Should the astigmatic meridian nlot correspond witlh the axes of the cross and wire, the shadows will be of unequal breadth while the ends of the wlhite lines will be cut off, the slope indicating the direction in wlhich the cross lines and the wire must be turned in order to adjust the axis ( fig. 7 ). The axis is correct when the extremlities of the whlite lines become square-cut, and the shadows larallel to their edges.
In order to correct any astigmatic defect, minus cylinders must be pllaced before the eye, withi the axis parallel to the broadest shadow, until they become of equal width. Minus spheres Imust be added until both slhadows disappear. Anyone can test the correctness of his own glasses by placing l)efore his distance correction A + 1 00 sph., or by looking through his reading glasses at a distance of 4 imietres; the shadows of the cross-wire, upon the white cross, will be equal in breadth, unless some uncorrected astigmatism is present.
The test is exceedingly accurate, and is the same, whetlher the patient is under atropine or not.
Professor Lindner gave the patients small charts in order that tlley mllight understand what they were expected to see.
Discitssion.-Mr. ]3URDON-COOl'ER said that in the determination of cylinder axes it was of the greatest iimiportance to have the sphere correct, in order to arrive at a correct detersnination. The correct axis was only obtainable when the correct sphere was there, and both sphere and cylinder had to be right to secure the correct refraction.
He had been wondering whether the plus 1 sphere behind the cross wire in front of the eye was a necessary part of the equipmiient. He had no wish to criticize it. It wvas a very interesting miodification of the method of using the distortion of a fine linear obejct when seen through -a cylindrical lens, for the determination of the axis of an astigmatism. It seemed to him, however, that unless the sphere was absolutely right, one could not get the correct axis and the correct cylinder, and vice ver8a; in other words, by adding a plus sphere and determining the axis in an eye which did not require it, erroneous results might be produced. He did not know whether any experiment had been done to verify that.
Mr. CYRIL WALKER (President) said he did not gather whether the method was equally applicable whether the patient was under a mydriatic or not. What was the origin of the term-velonoskiascopy ?
Miss DOBSON said any error in the shadows was seen whether the patient was under atropine or not; atropine made no difference whatsoever.
The term " velonoskiascopy " was taken from two Greek words meaning " viewing the shadow of a needle."
Lieut.-Colonel W. E. McKECHNIE said he had not quite followed the rationale of the test. He understood that the shadow, by the separation of the lines, gave an indication of the relative difference in refraction between the two meridia, and he asked whether that was correct.
Further, in astigmatism, when the axis was oblique, he did not see why the shadow went obliquely through the cross-lines. He would like to hear the rationale in a little more detail.
Miss DOBSON (in reply) said that Professor Lindner did not use this test in order to correct astigmatic defects; he used the other side of the wheel-spoke chart, which was much the same as the fans used in this country; there were oblique white lines on a red background. He put on his correct sphere, found the astigmatic axis, and corrected the astigmatic axis in the ordinary way. In her trial test she found that the error of astigmatism was, perhaps, 0 -25. On looking at the white cross, with the cross-wire, with this correction on, one did not see any shadow at all. If one put on a plus sphere one blurred the two lines, and saw shadows of equal breadth, unless the correction was inaccurate.
The method was extraordinarily accurate, and only needed a trial. If the shadows were of equal breadth one could be certain the patient was wearing correct glasses. Unless one blurred the patient's correction, one did not get any shadow. The two lines must be slightly blurred in order to see the difference between the two shadows, i.e., the difference in breadth. One did not see a difference unless the lines were out of focus; one could then see a shadow difference in the two meridia.
With regard to the point about the shadow being oblique, Professor Lindner said that the shadow was not oblique, but was straight through, and the ends of the white lines were cut off. Members would find that was not so. If the lines were cut off the shadow was oblique. It was the finest test she had ever met with. The more one blurred, the easier it was to find the correct axis.
Mr. ERNEST CLARKE said that when the patient was not under a cycloplegic-and especially if placed at 4 instead of at 6 metres from the test object-a small amount ef correction of the astigmatism could take place involuntarily by the ciliary muscle and consequently he felt that this test could not be relied upon.
Miss DOBSON said that the cycloplegic did not matter in finding whether there was an uncorrected astigmatism. In the instance mentioned one kept to 6 metres, but it might be 4. The test worked up to 4 quite well. [Mr. CLARKE: How do you know the patient is not using his accommodation? Miss DOBSON: It is immaterial whether the patient is using his accommodation or not. I can find any astigmatism at 4 or 6 metres. I do not if I go nearer than that, using a cross-wire 0 75 mm. in thickness.]
Lieut.-Colonel LISTER asked if any detailed account of this test had been published ?
Miss DOBSON said that a good description had been given by Dr. L. W. Morsman,' of Minnesota. She had been to Lindner's clinic in Vienna, and to the clinic in Buda-Pest, and they were using this method a great deal; in fact in Dr. Fuch's clinic there was one department in which it was being used to ascertain whether the glasses were correct. The disc, and then the wire, were rotated until the lines were square and the shadow was central.
Colonel MCKECHNIE asked if it was not possible that the three factors together might cause an error? 1 Amer. JouTrn. Ophthal., 1928 (ii), 433.
Miss DOBSON said she had not found it so. If the white cross, the wire, and the astigmatic axis all coincided, one obtained a very clear dark shadow and absolutely square-cut ends. [Lieut.-Colonel MCKECHNIE: But supposing the axis of astigmatism was 5 degrees, is it possible that if you had the wire at 7, and the disc at 3, you would still get it square 2 Miss DOBSON: I do not think you get it square-cut until all three coincide. It is very easy to see.]
A Demonstration of some Ocular Lesions in Rabbits due to the Administration of Napphthalene. By DOROTHY R. ADAMS, M.B., B.S.
(From the Department of Physiology, University College, London.) IN describing the ocular lesions which may be found in rabbits after the administration of naphthalene, one cannot claim that it is a new phenomenon. As early as 1886 Bouchard and Charrin recorded the development of a bilateral cataract in rabbits which had received a daily dose of 1-2 grm. of naphthalene for about twenty-five days. In the ten year's following their observation, the experimental study of naphthalene cataract was continued by Magnus, Hess, .Helbron, Kolinski, Klingmann and others. In some cases they found ocular lesions also in the ciliary body, vitreous and retina, similar to those which I am about to describe, but there seems to have been a great variation in their experimental results, particularly in the relative times of appearance of the different lesions, while there has been no clear statement as to the causation or possible association of the lesions with one another.
Recent experimental work, such as that of Michail and Vancea (1926-27) , has suggested that the effects of naphthalene are due to a disturbance of the normal physiological functions of the body. If such were the case, it was thought possible that a study of this type of experimental cataract might lead to a better understanding of the aetiology of human senile cataract, since the latter is most probably due to some slow metabolic change. With this idea in mind I have been nvestigating the nature of the biochemical cbanges which occur in rabbits after the administration of naphthalene, and in the course of these experiments I have had ample opportunity of studying more fully the three chief types of ocular lesions:
(1) The occurrence of retinal exudates; (2) the development of cataract; (3) the deposition of crystals in the vitreous and retina. In appearance and in their relative occurrence they present some interesting ophthalmological features.
Method.-Naphthalene has been given to the rabbits by a stomach-tub'e as a solution in warm liquid paraffin. The paraffin is itself innocuous. Usually an initial dose of 3 grm. has been employed and repeated daily until the ocular lesions begin to appear. There is a good deal of variation in the time which elapses before the appearance of ocular changes, and it seems to be due to a difference in the resistance of individual rabbits. On the whole, young animals are more susceptible than older ones, and a large initial dose has a more rapid effect than a small one.
In the majority of cases, however, it is usual for retinal exudates to occur as the primary change within twenty-four hours after a single dose of 3 grm. On several occasions I have seen them within ,the first six or seven hours. Typically the exudates appear as minute globules at the periphery of the retina and spread towards the centre, while at the same time they increase in size. Within the next twentyfour hours, those at the periphery form a confluent exudate, while discrete circular or oval exudates are still to be seen round the disc. In a few days the whole retina grows white and degenerated, and becomes detached. On several occasions I have seen a horizontal split occur across the retina above and below the disc, so that its detached peripheral areas floated forwards into the vitreous and a pigmented and
